Objectives: To determine the prevalence of lower respiratory tract infection (LRTI) due to Chlamydia trachomatis in newborn infants and to describe the clinical, laboratory, and radiological characteristics of the disease.
Introduction
According to the World Health Organization (WHO), 92 million cases of Chlamydia trachomatis infection occur in adults annually worldwide, 9.5 million in Latin America and the Caribbean. 1 It is the most prevalent sexually transmitted disease in the United States (2.8 million cases/year). 2 In Brazil, data on the prevalence of infection by this agent in adults are based on isolated studies conducted in specific populations, with reported prevalence rates ranging from 2.1 to 25.7% [3] [4] [5] depending on the study population and the diagnostic methods used.
In adults, C. trachomatis causes genital infections that are usually asymptomatic; however, it is a significant Chlamydia trachomatis: a major agent of respiratory infections in infants from low-income families agree, the X rays were further evaluated by a third pediatric radiologist. The final radiology report was issued based on agreement between two of the three evaluators.
The following variables were evaluated: gender, age, gestational age at birth, breastfeeding, type of delivery, mother's age, mother's education level, prenatal care, family income, maternal vaginal discharge, history of conjunctivitis, history of fever, duration of symptomatology at the time of admission to hospital, symptoms at admission, fever during hospitalization, diagnosis of pneumonia, diagnosis of bronchiolitis, radiological signs, use of oxygen, co-infection by cytomegalovirus, leukocyte count, eosinophil count, and duration of hospitalization.
Pneumonia was defined as the presence of coughing and/or difficulty in breathing, associated with radiological changes. 19 Bronchiolitis was defined as the occurrence of tachypnea (≥ 50 breaths per minute) and/or dyspnea and/ or diffuse wheezing, associated or not with radiological changes of hyperinflation and/or atelectasis.
Statistical analysis
The prevalence of LRTI by C. trachomatis was determined, and the prevalence ratios for the infection were calculated in accordance with the variables evaluated, which were selected to permit comparison with associations previously described in the literature and/or to evaluate the severity of the infection. Findings were considered statistically significant when the probability of a type I error was < 5% (p < 0.05). 
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Results
Characteristics of the study population
Overall, 168 infants of 0-6 months of age were admitted to the CPPHO with LRTI, and 157 were included in the study; the remaining 11 being excluded based on the exclusion criteria. Ninety-five participants (60.5%) were male and their mean age was 87.0±52.2 days (range 10-210 days; median 71 days). Mean age of the mothers was 23.8±6.1 years (range 14-41 years; median 23 years).
Median family income was minimum wage. The principal complaints that led parents to seek the healthcare service were: coughing (94.3%), nasal obstruction (84.7%), and breathing difficulties (75.2%).
Prevalence of C. trachomatis infection
One hundred and fifty-one infants (96.2%) were submitted to serology for C. trachomatis and 15 of these Of these, 12 patients improved and were discharged from hospital, while one tested positive for a nosocomial Klebsiella pneumoniae infection and was transferred to the intensive care unit (ICU). Of the two children who were not submitted to treatment with erythromycin, one was discharged in good clinical condition, and the other developed respiratory failure and was transferred to the ICU.
Radiological findings
All 15 infants were submitted to chest X rays. Twelve cases were evaluated by two radiologists, and one case was considered normal. The remaining three cases were not evaluated by the study radiologists; however, pediatricians described consolidation in two cases, while the other case was considered normal. Hyperinflation and interstitial infiltrate were the principal findings (Table 1) . One child had a radiological diagnosis of pleural effusion associated with hyperinflation and interstitial infiltrate. This finding suggests a bacterial co-infection; however, blood culture was negative in this case.
Association between C. trachomatis infection and the variables studied
An association was found between C. trachomatis infection and the following variables: symptomatology > 7 days, symptomatology > 15 days, no fever, oxygen therapy, co-infection by cytomegalovirus, and duration of hospitalization > 15 days (Table 2 ). To conduct a more thorough investigation into the possible effect of a viral co-infection on the associations found, prevalence ratios were calculated after excluding the infants with C.
trachomatis and viral co-infections. In this subgroup, only the associations between C. trachomatis infection and oxygen therapy (p = 0.0484) or duration of hospitalization > 15 days (p = 0.0398) remained statistically significant.
Discussion
The prevalence of C. trachomatis respiratory infection of 9.9% found in this study is in agreement with data published in the literature reporting rates that range from 7.0% to around 30.0% in the first 6 months of life. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] 20 Ejzenberg et al. 11 reported a prevalence of 10.3%
of positivity for C. trachomatis in infants < 6 months of age admitted to a hospital in São Paulo, Brazil with LRTI.
Other investigators have described higher prevalence rates of this infection in this age group. 17 due to the high sensitivity and specificity of these techniques. 25 Notwithstanding, none of these techniques has the approval of the U. S. Food and Drug Administration for use in nasopharyngeal specimens from infants. 17 There are several antigen-based detection methods such as direct fluorescent monoclonal antibody staining and enzyme immunoassays for the detection of C. trachomatis. However, the sensitivity of these tests with nasopharyngeal specimens ranges from 33 to 90%. 21 In this study, direct detection of C. trachomatis IgM was used for diagnosis -sensitivity with this test being estimated at 75 to 89% 15, 16 and specificity at 88%. 16 Some factors associated with a greater risk of C.
trachomatis respiratory infection, such as having an adolescent mother and poor socioeconomic level, were investigated in this study; however, no association was found between these variables and the infection. Nonetheless, some limitations in the evaluation of socioeconomic level must be considered, since the study population consisted almost entirely of infants born into families with limited financial resources.
Chlamydial respiratory tract infection -Souza EL et al. to the fact that C. trachomatis infection was found only in infants < 5 months of age, principally in those < 2 months of age, a group representing 75.0% of cases. The greater occurrence of this infection in infants of 2-3 months of age is in agreement with the findings of other studies. 12, 13, 20, 26, 27 Therefore, when there is a clinical suspicion of this infection, the fact that the infant is < 2-3 months of age should increase the etiological suspicion of C. trachomatis respiratory infection.
In contrast to some reports in the literature that the occurrence of C. trachomatis respiratory infection is rare in infants delivered by cesarean section, 21 20.0% of the infants in the present study with this diagnosis were delivered by this route. This event has already been described, and the authors suggest that the infection may be transmitted following membrane rupture or in the uterus and not exclusively during the baby's passage through the birth canal. 16, 28, 29 The reported association between chlamydial respiratory infection and conjunctivitis in 50.0% of cases 26 was lower in the present study in which only 33.3% of the infants had conjunctivitis, a finding that is in agreement with other reports in the literature. 13 Approximately 70% of infants with this respiratory bacterial infection failed to develop fever, thus confirming the classic description of the condition, afebrile pneumonia. The presence of eosinophilia > 300 cells/mm 3 is a common finding in C. trachomatis respiratory infections. 21 Nevertheless, in the present study, this abnormality was found in only five infants (33.3%). These results are in agreement with the study conducted by Carballal et al. 27 in Argentinean children.
The results of the present study show an association between C. trachomatis infection and symptomatology for > 15 days prior to hospitalization, duration of hospitalization > 15 days, the use of oxygen therapy, and co-infection by cytomegalovirus. The slow progression of C. trachomatis infection has already been reported in the literature. 6, 26 In the evaluation performed on the subgroup of infants with this bacterial infection and no co-infection, only the associations with oxygen therapy and a longer period of hospitalization remained statistically significant.
Rours et al. 20 conducted a retrospective evaluation of C. trachomatis infection using PCR in a sample of Dutch infants and also reported the occurrence of more severe forms of the disease in positive cases; however, this may be because the sample population in that study consisted almost entirely of infants with underlying diseases, unlike the sample in the present study.
Chest X rays were abnormal in 92.0% of the infants enrolled in the present study, which is well above the rate found in infants with a viral infection. A greater number of radiological findings together with a longer duration of hospitalization and the use of oxygen therapy suggest that C. trachomatis affects the lower respiratory tract more severely than respiratory viruses.
Some investigators have reported a strong association between C. trachomatis and other microorganisms, 8 cytomegalovirus being the most common co-infection. 8, 9, 26 The present results confirm this association, which has also been reported in a previous study. 30 and radiological evaluation including interpretation of the X rays by two or three specialist radiologists allowed the clinical and laboratory profile of the study population to be defined.
In conclusion, the prevalence of C. trachomatis infection in young infants admitted to a hospital for respiratory infections in Salvador, Brazil, was high, and this infection was associated with a more severe form of the disease.
This emphasizes the importance of testing pregnant women for this infection in order to avoid transmission of the infection to the newborn infant. In addition, it is important to consider this etiologic agent when evaluating infants with a respiratory infection.
